Our samples consisted of a combination of zinc ribbon (~40 × 4 × 0.25 mm 3 ), rare earth coated titanium gauze (~40 × 4 × 1 mm 3 ) and a 1 M NaOH electrolyte. All MRI experiments were performed on a Bruker Biospin DMX-300 operating at 7.0 T with a proton resonance frequency of 300.13 MHz. A Bruker Micro 2.5 imaging probe using a 25 mm birdcage radio-frequency coil at 290 K was used for the imaging experiments. All data were analysed using the software package PROSPA from Magritek.
Experimental Section
Our samples consisted of a combination of zinc ribbon (~40 × 4 × 0.25 mm 3 ), rare earth coated titanium gauze (~40 × 4 × 1 mm 3 ) and a 1 M NaOH electrolyte. All MRI experiments were performed on a Bruker Biospin DMX-300 operating at 7.0 T with a proton resonance frequency of 300.13 MHz. A Bruker Micro 2.5 imaging probe using a 25 mm birdcage radio-frequency coil at 290 K was used for the imaging experiments. All data were analysed using the software package PROSPA from Magritek.
A Gaussian-shaped soft pulse was used, with the echo time set to a minimum ( Spin-lattice relaxation maps (T 1 ) were obtained from a series of seven images with an inversion recovery step (between 30 and 1500 ms) 1 . Images for the T 1 maps were acquired using the fast spin echo imaging technique, RARE 2,3 with the echo time set to the minimum (3 -5 ms) and a RARE factor of 64.
To obtain T 2 relaxation maps 1 , eight spin echo images were acquired with echo times ranging between 3.5 and 500 ms.
Velocity measurements, for the electrolyte in the vertical (z) direction were produced using a pulsed gradient spin echo (PGSE) imaging sequence 1 . The imaging parameters were the same as those for the S2 vertical relaxation maps, with the following PGSE parameters: ∆ = 100 ms, δ = 2 ms, G = 0.3 T/m with 8 q slices and T R = 2 s.
Pure solution NMR T 1 measurements ( Figure S2 ) were conducted on a Bruker Biospin Avance I operating at 7.0 T. A Bruker Diff30 probe using 5 mm outer diameter NMR tubes was used to measure the T 1 relaxation time using the inversion-recovery pulse sequence with 16 delays over several orders of magnitude. Due to the presence of intense radiation damping from the proton signal, a small amount of sample was sealed in 1 mm capillaries centred inside a 5 mm tube. 
